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provided with knives (4). The chips (11), after 
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A METHOD FOR CHIPPING OF WOOD AND A DISC CHIPPER 

Wood chips used in the paper and pulp industry are presently produced mainly by 
means of disc chippers developed for chipping of large amoimts of wood. One disc chipper 
5 known in the art is described in published application FI 91946. Chipping results show that 
disc chippers can produce chips of very high quality. With a good chipper the share of the 
accepted firaction should be about 90 %. According to tests a result like ^s is easy to ob- 
tain in test chipping by using a suitable chip length and chipping speed. Even production 
chippers of big size and with a uniform wood quality and capacity can obtain these values. 
10 However, under normal manu&cturing conditions the different Actors which the chip 

quality depends on, like the diameter of the logs, the amount of wood to be chipped and the 
dry solids content of the wood, vary constantly. The main problems related to chipping by 
means of a disc chipper are in that the amount of sawdust and pin fractions (fine fractions) 
increases when the amoimt of oversize and overfhick chips (coarse fraction) is reduced. (1q 
75 the chip size distribution analysing method SCAN-CM 40:94 the chips are distributed into 
oversize, ov^rthick, accepted, pin and sawdust fractions). 

The chippy known in the prior art perform the chipping mostly in the centre of the 
chipper knives, and the object has beoi to provide the best chipping conditions in the 
centre of the knives in order to maximize the quality of the chips. However, the "scissors 
20 force" and/or the cutting force the knives moves/move the logs closer to the centre of the 
disc if the logs are small or dry. Even when the capacity is used to the Tnaximum,. the 
chipping occurs partly in proximity to the centre of the disc and partly in proxunity to the 
outer periphery, in view of tiie fact that the cutting process is less violrat in proximity to 
the centre, a great deal of coarse fraction is produce in that area. On the outer periphery, 
2s instead, a large amount of fine fiiaction is produced due to the increase in the cutting speed. 
The cutting force in chipping in a vertical feed chipper and other factors relating to such 
chippers are described in patent ^plication FI 973078. 

The method and the disc chipper according, to the invention make it possible to level 
down these kinds of differences in quality resulting &om the chipping in different portions 
30 of the disc of the chipper and thus fit>m the chippixig at different cutting speeds. The char- 
acterising features of the invention are set forth in claims 1 and 4. 
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The method of producing chips of unifoim quality levels out short-tenn dififerences in 
quality resulting from the constantly varying edacity, from the varying diameters of the 
logs or fix)m the varying dry solids content of the logs. The method produces chips of more 
unifomi quality despite the above-mentioned differences. 

The invention and the details tihereof will now be described in more detail with refer- 
ence to the accompanying drawings in which 

figure 1 shows the disc of a disc chipper and its cutting geometry viewed from the 
wood feeding side, 

figure 2 shows the quality of chips as a function of cutting speed, 

figure 3 is a view of section A - A of figure 1, during chipping, 

figure 4 is a view of section A - A of figure I, in a chipper having a traditional knife 
equipment, 

figiu*e 5 shows the quality of chips with different angles a of the fix>nt edge of the 
knife base, 

figure 6 is a view of section B - B of the disc of the chipper shown in figure 1, 
figure 7 is a view of a knife strip .according to the invention and of sections C - C and 
E — E thereof, and 

figure 8 shows a fiulher method of compensating tiie cutting speed in the knife base. 

Figure 1 shows the knife disc 1 of a disc chim>er viewed fix>m the wood feeding side. 
The figure shows also the opening 2 of the feeding chute of a vertical feed chippy which is 
fed by means of a feeding chute. The opening ends at the knife disc 1. The logs to be 
chipped form a cutting ellipse 3 against the knife disc 1. The knife disc 1 rotates at a given 
speed n. When the knives 4 paform chipping, the logs in the chute place themselves 
against the counter knife 5 at different distances from the centre of rotation 6 of the disc, 
depending on the number of the logs to be chipped, on the diameters and the dry solids 
content of the logs. 

The cutting force in the direction of the cutting edge of the knife, and partly the 
"scissors force", of the knives move small logs 3' towards the inner periphery 7 of the 
opening. When it comes to small logs, fho cutting force dominates compared with the 
"scissors force". When it comes to bigg^ logs 3" instead, the "scissors force" dommates 
and moves the logs having a large diameter towards flie outer periphery 8 of the feeding 
opening. The cutting force moves dry wood more effectively because tiie fiiction coefB- 
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cient between the knives and the wood is higher. When the capacity is at its maximum, the 
logs place themselves over the whole length of the coxmter knife, and so they are cut into 
pieces at different positions. For the aforementioned reasons various logs are chipped at 
different cutting speeds. 

The higher the cutting speed, the more "violent** is the cutting process- It will be un- 
derstood by those skilled in art that a greater cutting speed results in a decrease in the share 
of oversize and overtliick firactions, ile. in the share of coarse fractions, and in an increase 
in the share of sawdust and pin fractions, i.e. in the share of fine fractions. 

Figure 2 illustrates the result of a test about the effect of the cutting speed on the dis- 
tribution of the different kinds of chips. The x-axis and y-axis stand for the cutting speed 
and for the distribution of the different kinds of chq>s, respectively. The lowermost area 
and the uppermost area stand for the share of fine fractions and for the share of coarse 
fractions, respectively. The area between the lowermost and the uppermost areas stands for 
the share of the accepted fraction. According to die test, the amount of coarse fractions 
decreases from the level of about 13 % to the level of 4 % witii a 50 % increase of the 
chipping speed. At the same time, it can be seen that tbe increase in the fine fractions is 
quite reasonable. When it comes to high-production disc chippers and to chipping in 
proximity to the shaft and towards the outer periphery, 1,5 is a very conunon chipping 
speed ratio, i.e. the speed ratio of the different cutting points of the knife. The ratio be- 
tween the extreme values is even 1 to 3. If it is assumed that the highest chipping speed is 
1, the minimum chipping speed is 0,3 and the general chipping speed is 0,5 - 0,75. Conse- 
quently, the chips produced by tiie chipper are not of uniform quality. 

Figure 3 is a side view of a knife 4 and of the whole knife equipment of a disc chipper. 
Behind die knife there is a knife base 9 the front sur&ce 10 of which the chips 11 hit after 
the cutting process. The knife cuts a disc-sh£q>ed slab firom the log, the slab splitting into 
chips 1 1 already at the cutting stage. The chips hit the fipnt face 1 0 of the knife base and as 
a residt of this they split into smaller pieces and separate &om each other. The angle in a 
vertical plane and between a straight line parallel to the rotational axis of the disc and the 
surface 10 of the knife base 9 facing the chip opening 12 is here called angle a. Corre- 
^ndingly, die angle between the rear sur&ce 15..of the knife and the surface 10 of the 
knife base is called angle p. When the angle d, and Urns also tiie angle p, are bigger, the 
impact effect of the front sur&ce 10 is less and the chipping process is less violent 



wo 99/58310 



0 



PCT/FI99/00376 



4 



Figure 4 shows the knife equipment of a chipper of an older modeL Between a knife 4' 
and a knife base 9' there is a knife backing 13 which the chips hit after the cutting process. 
The value of the angle a of the knife backing has often been negative in chippers according 
to the prior art The angle a of the knife backing 13 shown in figure 4 is about -6** and the 
chip flow hits the ftiont sur&ce 1 0 of the knife backing violently. 

Figure 5 illustrates the results of a test about the effect of the angle a on the quality of 
chips, the cutting speed being constant In the figure fhe x-axis and the y-axis stand for the 
angle a and for the distribution of the different kinds of chips, respectively. The diffCTent 
areas stand for the different kinds of chips in the same way as in figure 2. As tiie angle a 
becomes smaller and the impact effect increases, the share of coarse fractions decreases 
considerably, whereas the share of fine fractions increases relatively less, until the zero 
value of the angle a. When the value of the angle a is negative, the share of fine fractions 
begins to increase more intensively. It is a well-known fact that the share of fine fractions 
is big with knife equipment of the same type as the one shown in figure 4. 

From ihe foregoing it will be clear that fhe chipping speed and the angle a of the knife 
base (knife backing) have a significant effect on the chipping result Furthermore it is clear 
that the chippers according to the prior art produce chq>s of first-rate quality only at a low 
chipping speed range and along a short portion of the knife. 

As it appears from the description above» the variation in the chipping speed can be 
compensated for in practice by using kniie base angles a of 0^ - 20** if the speed range is 1 
— 1,5. However, as the speed range of a chipper knife is much wider, it is necessary to per- 
form the speed compensation in the knife portion at the inner periphery by placing the 
counter surface 10 closer to the cutting edge 16 of the knife. 

In the method according to the invention, the effect of speed is compensated for by 
changing the angle a of the knife base &om the inner periphery 7 to the outer periphery 8. 
Where the chipping speed is low, in other words at the inner periphery 7 of the feed opra- 
ing, the value of the angle a of the knife base (knife backing) is small (figure 6, or even 
negative. Correspondingiy, the valiie of the angle a is great where the chipping speed is 
high, in others words at the outer periphery 8 of the feed opening (figure 3, aj). By chang- 
ing the value of the angle a according to &e distance from the rotating centre of the disc, 
the *'violCTce" - which is due to differences in the dapping speed - of tiie chipping process 
can be maintained constant 
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When using long chipper knives, where flie angle a cannot compensate for the differ- 
ence in speed, the counter surface 10 can be brought closer to the cutting edge 16 of the 
knife without changing the angle Thus, the shorter the distance to the shaft 6 of the 
chippCT, the closer the surface 10 lies to the cutting edge of the knife. 

When using a short knife and when the value of the angle a is O*' at the inner 
periphery, the share of coarse fraction can be made considerably smaller as the impact 
effect is increased. However, &e amount of fine fractions remains reasonable due to the 
low chipping speed. Due to this, the relative share of accepted fraction in chipping at the 
inner periphery increases and the overall quality of the chips improves. When using the 
current values of the angle a (12*' - 20**), the amount of coarse fractions produced at the 
outer periphery is reasonable due to higher chipping speed The method produces chips of 
uniform quality irrespective of what portion of the knife is used for the chipping. 
Consequently, the effect of the capacity, of the different diameters or dry soUds contmt of 
the logs is less on the quality of die chips. 

In theory, functioning according to the invention can be achieved just by changing the 
distance D between the surface 10 and the knife edge 16. Because the construction of a 
chipper imposes certain limits on the change of the distance D and because the effect of 
this change is not so significant as the change of the angle a, flie change of the distance D 
can be ^pphed only to a short portion of &e knife base or knife backing. 

In practice, whCTi using a long Imife, the knife base or knife backing pan be designed^, 
as is shown in figure 7, so that flie value of the angle a is O'' in the first quarto: of the knife 
length, 0.25 L, (L = the length of the knife) fiom that end 14 of the knife base that is situ- 
ated on the side of the shaft, and so that the angle obtains the value of +20'' along the fol- 
lowing half of the knife length (0.5 L). If the problem is the share of coarse fractions, the 
knife backing can be so designed that it approaches the knife edge 16 at the inner edge. In 
figure 7, the dashed line K stands for this. In figure 8, the same is shown in the knife base 9 
so that the distance D is shorter than the one at the outer edge. 

It is clear, that the knife base or knife backing according to the invention are con- 
structed by using the above^mCTtioned combinations in such a way that the best possible 
quality of chips is obtained. 
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Claims 



1 . A metitiod of chipping wood by means of a disc chipper provided with knives (4) so 
that the chips (1 1), after having separated fiom a log (3)» pass trough a chip opening (12) 
in the disc and hit an impact surfEice (10), which is located after a knife and the direction of 
which deviates fiom the direction of the rear surface (IS) of the knife, with the result that 
the chips split into smaller pieces and separate fiom each other, characterised in that, in 
order to produce chips of uniform quality along all portions of the knife (4), a strongs 
impact effect is caused in proximity (7) to the centre of the disc (1) than in proximity (8) to 
tiie outer periphery of the disc by making the chips (1 1) hit an impact surface (10) whose 
direction in proximity (7) to the centre of the disc (1) deviates more fiom the direction of 
the rear sxntface (15) of the knife than in proximity (8) to the outer periphery of the disc, 
and/or by making the chips (11), before they hit the impact surface (10), pass further 
behind the rear surface (15) of the knife in proximity to the outer periphery (8) of the disc 
(1) than in proximity (7) to the centre of the disc. 

2. A disc chipper including a plurality of knives (4) &stened to a rotating disc and a 
fixed counter knife (5), as well as, in the disc, adjacent to each rotating knife, an elongated 
chip opening (12), in which the direction of that wall (10) that joins the rear surface (15) of 
the knife deviates fiom the direction of the rear snr&ce of the knife and forms an impact 
sur&ce located after the knife, characterised in that the direction of the impact surface 
(10) deviates more fiom die direction of the rear surface (15) of the knife in proximity (7) 
to the centre of the disc than in proximity (8) to the outer periphery of the disc, and/or that 
the distance (D) of the connecting line between the rear sur&ce (15) of die knife and the 
impact surface (10) fiom the cutting edge (16) of the knife is greater in proximity (8) to the 
outer periphery of the disc than in proximity (7)~tb the cemitre of the disc. " 

3. A disc chipper as defined in claim 2, characterised in that the angle between the 
impact surface (10) and the rear surface (15) of the knife changes about 20 degrees fiom 
the centre (7) of the disc to the outer periphery (8) of the disc. 



/ 



wo 99/58310 



PCT/n99/00376 



2/7 



DISTRIBUTION OF DIFFERENT KINDS OF CHIPS AS FUNCTION OF CUTTING SPEED 



100% 




40% - 



Cutting speed (m/s) 



Fine fractions Q Accepted fraction g Coaxse fraction 



wo 99/58310 



PCT/n99/00376 



5/7 

DKTRIBUnON OF DIFFERENT KINDS OF CHIPS AS FUNCIIDN OF ANGLE ALFA 
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